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AITANTHXEIX
OEMA A
Al. B
A2, B.
A3. B
Ad. .

AS.  a) To kbp1o mpoidv g avridpaong kKabopileTor oo tov kavova tov Saytseff
0 0010G OLUTLTTOVETOL WG EENG:
«Katd mv arooracn evog popiov g popong HA and pio opyovikn
evoon, 10 H aroondtar evkordtepa amd 10 TpIToTOyES AToHo avOpaKa,
AMyOTEPO EVKOAO OO TO OELTEPOTAYES ATOUO AVOpOKOL Kot OVGKOAOTEPQL
OtO TO TPWTOTAYES ATOUO AvVOpaKOL.»

B) Appupotikeég ovoieg coppwva pe v Bewpia Bronsted — Lowry
ovopdlovtat o1 ovcieg Tov dAhote OpoLvV MG 0&Ea Ko dAhote MG Pacelg
avaioyoa pe TV ovacia pe v onoia avtdpovv. my H,0, HS ™.

O®EMA B

Bl. i. Hlextpoviakn douny ;9 Ne ‘K28
Apa 10 oToryeio X a@ov £xel TO 1010 ap1OUd NAEKTPOVIOK®OV GTIRAS®V LE TO
10 Ne £xer dVo oTiPddeg KaTePPEVES LE NAEKTPOVIOL

To octoyeio X avikel otnv 2" 1EPiodo ToL TEPIOSIKOD TivaKa Eiva
apétairo apa Ba avikel oty 13" — 17" opdda.

O niektpoviakdg tomog Lewis g opotonoikng évaong H ,XO; propei
va gtvon o tomog (1) 1 o Tomog (II):
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Tomog (I) Tomog (I)

O tomog (I1) €xet ico ap1Bud decpkdv Kot pun deckdv Cevydv
niektpoviov, dpa eivar o {nrovuevog, ondte to otoryeio X va Exetl 4
niekTpoéVia otV e£MTEPIKN TOL GTIPAEOO.

(X o 187287 2p°
ii. /=1 &ovv 1o nkexTpdvia Tov avijkovy o€ vtooTtiPdda p, dpa 2.
iii. H évaon F ,XO; éyel 5 olypa (o) ko 1 mt (1) Secpove.

B2. a. To apyuco didivpo apardvetol HE vepd ondte amd Tov TOTO TG Cpaimong

EXOVUE:
- C
Az6 v-otrypn mov o Badudg tovriopob pe v apaiwen tevrariactdleTon
GYVELOTL O, = J - @ ()
Av Bempnoovpie OTL EMTPETOVTAL O OTAOTON|GELS GTO VOO apaimong TOL
Ostwald oonyovpaocte oe dtomo.
Xpnotpomoiwvtag tov Nopo apaimong tov Ostwald yopig va kbvovpe tig
OTAOTIOM GELG Y10 TO OPYLKO KO TO TEMKO StdAvpa £Yovpe 0Tl
x’ _ a’C? 3 a’C
“ C-x C(l-a) 1-a

®3)

C
2
x’ a’C,’ _(5a) 50 acC

K —_— —_— —_— f—
" C-x Cy(l-a,) 1-5a 2(1-3a)
1

A7o Tic oyéoelc (3), (4) mpoxvmtel 0TL A = 9

(4)

AvtikafioTOVTOg TNV T TOL O oL PprKape o€ pia amod Tig oxEcels (3) 1

4) tpoxvmrel ot Ka=—.
(4) mp 7
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B. i. H mpdtaon eivar smet. 10 ditdlopa tov 0&Eog TpochiTovpe pkpn
dratog KI© 1o omoio duictarTou:

KF - K* + F-

To 16v K* givon ovloyéc oo tov KOH mov givon ioyvpdtotn Paon,
ondte dev avtidpa pe to H 0. To 16v F~ eivou ovloyng faon tov HF
7oL eivan aoBeveg 0&D, omdte avtidpd pe to 20 kon oymuarilet wvta
OH - . Apa.m ovykévipoon tov OH - oto didhopa avéavet, dpa to
pH tov drtodvparog awéaverat.

ii. H mpdtaon eivon AdBog. 10 apyikd puOuiotikd otdivpa £YovpE:

NaA — Na+ + A~
Adotaon (M) C C
HA4: + HO &£ H;Ov « + A-
Apyka (M) C C
MezaBodég (M) ) X Ty
Ieoppomio (M) C-y y C+y

Ta 0ed0pEVA TS EPOTNGNG ETITPETOLY TIC YVIGTEG TPOCEYYIGELS, ONOTE:

[HA | ==Y = ke fAS=ICH Y =IE

Ka=[H3O+][A_]:Ka=%+]'c:[H3O+]=Ka 5)

[HA]
a,, = 71'00'0’177‘[06,]‘]14 71',01)10\1‘[1’(81'0(1 —a,, = Y a, = Ka ©)
apyixn roootyra. HA C C

Me v apaimon 6e Srhdcto dyko 01 VEEG GLYKEVTPMOOELS Ba elvan ioeg
ue —, ondte AOY® G oxéoemc (5) N cvykévipwon omvinv dev

uetafdiretan, apa ko to pH tov doddparog (n otabepd Ka
napopével otabepn aeov eaptdton amd v Beppokpacia).

_2-Ka

! 14
= =ay,,' =2-a,,
C

H oyéon (6) yivetou: a,,' = /2 = dy,
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iii.  Hnpotaon eivon AaBog. To 0&v HA pmopei va givan aoBevég o0& ko
ot otadepég ovtiopov tov o&éog HA ko g NH ; va eivon ioeg
(Ka(HA)=Kb(NH ), ondte to Stdhvpo va givon 0vdétepo, omdTe
LLE OPOLMOT) TOPOUEVEL OVOETEPO.

CH3—ﬁ—OH + NaOH —= CH3—ﬁ—0Na + H,0
0 O

C[S—ﬁ—(le—CH3 + NaOH— CH3-(IjH—ﬁ—0Na + CHILy
O CH; CH; 0

I1.
Il. CH,-CH,- Br+ NaOH """ _,CH,=CH,+ NaBr + H,0

IV. CH,CH,Br+ NaOH —25% "5 CH ,CH,OH + NaBr

v CH3-(|7H—0—ﬁ—H + NaOH —= H—ﬁ—ONa + CHyCH—OH
' CH, 0 O CH,

V1. C4H;0H + NaOH — C4H ;ONa+ H ,0

OEMA T
I't. i

CH,
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?H
CH,

CH,
CH,—C—CH
A. S ’
o,
E. CH,CH,CH =0

I'l.  ii. Hévoon A é&et Mri=412+ 81= 56, dpa

B B LAY =0,1mol .
Mr,
(4) H,SO, ?H (B)
CH, CH;
x mol x mol
A T,
) .50, ()
|
CH, CH;
y mol y mol
x+y=0,1 mol (1)

A76 Tic woouepnc evooelg (B) xan (IN) n pévn mov umopet va 0&e1dwbet amd
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10 o&wiopévo ne H,S50, sihopa KMnO, givon n tpototayig odikooin

I):
1)
5C,H,CH,OH +4KMnO,+6 H,S0O, = 5C;H,COOH + 4MnSO, + 2K ,SO, + 1 1H ,0
y mol a4 mol
5

IN'a to KMnO, éovpe: n=C-V = 4?)/: 0,IM -0,08L = y=0,01 mol )
Andé (1) kon (2) mpoxvmret: Mg w = 2

sy 0l 1

rL. i
C,H,CH =0 +2A4gNO, + 3NH , +H,0 — C,H ,COONH , + 2Ag ¥ +2NH ,NO,

2.
Z l () l
OH Cl
K A
O CH, MgCl
OEMA A

o) [Na va Bpovpe mota Pdon eivan woyvpotepn Ba vroroyicovpe Tig oTabepég
ovtiopov Kb .

Awgivpa Al:
(C:Hs ,NH + H.O = (C-Hs ).NH>* + OH-
Apywcd (M) Ci
Meraporég (M) -x +x +x
[coppomia (M) Cr—x x x
Enewdn a; <107 =C, - x =C, (1)
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pH =12 B P P
=>pOH=2=[OH |=10"M=x=10"M (2)
pH + pOH =14
a = TOCOTHTO, ’a,ul'vn,g oV lO\j‘L‘lZE‘L’OCl —a, - LN
OPYIKT] TOCOTHTO. OUIVIG C,
(2) =2
=220 _goum (3)
a] 5 * ]0_
+ - 2 (2)(3) —4
kb, < LOCHSoNH JIOH™] x> 21 107! oy “
[(CHsNH] G 0.2
Avdivpa A2:
To dhag NH.CI duictoton TANpog kon 1) Bdon NHs 1ovtileton pepikag:
NH4C[ —> NH4+ + (jl_
Avdotaon (M) C,, Cy)

NHs + HO @ & NH4# | % OH "™

Apyika (M) C, Co
Mertapodéc (M) 4 P Ty
Iooppomia (M) Cl'=ly Cpty Y

Enewdn a, <10‘1:C2—y:C2 )

_ TOoOoTHTO ’NH 3 ’7r01) 1ovtiCetou —a,= AN
apyikh roodtyra NH ¢,
y=5-107-0,1=5-10° M
(6)

Eneidn n tyuf tov y givon wodd wkpn égovpe: [ NHF [ =Ca+y =Can2 (7)

. [NH, JJOH™ ] Cyy-y (3M0M7) 0,2.5.107°

=107 8
g [NH, ] C, 0,1 ®)

A ™ cOyKpion TV otabepdv ovTtiopob copnepaivovps 6t (C2Hs )NH
etvan 1oyvpotepn PBaon and mv NH 5 apov Kb, > Kb, .
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B) i) XZto &bhvpa A3 n (C2Hs )2 NH éyet ovykévipwon C;.
270 16000Vap0 onpeio TG OYKOUETPNONG EXEL YiVEL TAN PN EEOVIETEPMOT
m¢ (C2Hs ): NH peto HCI. H e€ovdetépmon yivetan ue avaroyia mol
1:1
(C2Hs ):NH + HCl - (C:H5 )>NH :Cl

Apa Oa Egovpe mol((C,H; ),NH ) =mol( HCI ) =

Cs Vs = C(HC/ ) 'V(HC/ ) )
Amd v koumoAn eEovdetépmaong PAEmovpe Tl 0 OYKOG TOV TPOTLTOL
SIADHATOG TTOV YPNGIHOTOIEITOL PEYPL TO IGOJVVOO CTLELD Elvan
Vircr)=23mL.
To duhvpa A3 Tpoékvye e apaiwaot) OpIGHEVOD OYKOL TOV S1HAVIOTOG
Al, éoto V;, , pa €xovpe: C,-V,=C;-V, (10)
Ao (9) xan (10) &xovpe: C, -V, =C yey) Vg, =

C(HCI) 'V(HC/) _ 0,25M 25107 L

V, = 1 = 34,2510 [, =31,25 mL
C, 0,2M

i) Otavto pH =7,5 dnhadn [H,0" | =107 M 610 oyKkolietpodyevo
otdAvpa, ToTE Yo to detktn HA 1oyvet:

HA+ H,O &2 H,O" + 47 pe otabepd ovtispov K; = [H3[OH£[]A /

’EXODHE ue [H3O+] :10_7’5M Ko pK5 :7,5:>K5 = ]0_7’5:

K(Sz[17’3(?+][A‘]:>10_7,5:10‘7’5-[11‘]:> (47 _,
[HAJ [HAJ [HAJ

iii) [ va fpodpe To ypdpa Tov SLoAVPITOC TPETEL VAL VTTOAOYIGOVUE TO pIH
TOV TEMKOV OL0ADOTOC GTO 1600VVaIO0 GUETD.
To dhvpa 60 1608VVapo onpeio Exel oyko V. =125 mL .
270 16000vVapo GNUELD TG OYKOPETPNONG £xEL Yivel TANpn e€ovdeTépmon
mg (C2Hs ): NH pe to HCI . H g€ovdetépmon yivetar pue avoroyia mol
1:1
(C:Hs ):NH + HCl - (C:H5 )>NH :Cl

mol((C,H; ),NH ) =mol( HCI ) =mol((C,H; ),NH ,Cl)

mol(HCl)=C ey, Viper, =0,25M - 25-107° L=6,25-107 mol

Apa mol( HCI )= mol((C,H ), NH,Cl )=6,25-107 mol
H ocvykévipmon tov dAatoc 6To 160d0Vapo onueio givan
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6,25-107 mol
Cy=[(CoH, ), NH (1 ] === 0,05 M
(C2Hs )2 NH:ClI — (C2Hs ) NH>* + Cl-
Avdotoon (M) C, C,

To dihvpa givon 6Ewvo, agov Ta 1Wvto CI- Ppickovtarl 6To Stdlvpa vd
TN HOPPT| TOL EPLONTMUEVOL 1OVTOG [Cl (H->0 )y]_. To CI- givar cvloyng

Baon tov HCI mov givar 1oyvpotato oD, ondte dev avtidpd pe to H:20.
To &ro 16v, nradn to (C2Hs )2 NH »*, eivan ovloyég 0£D g acbevong
Baong (C2Hs ) NH ondte avtidpd pe to H20.

(C2Hs ))NH>*+ H,0O = (C:Hs)NH + H;0+

Apyikd (M) C,
Metafolrég (M) -z +z tZ
Icoppomia (M) C Bz z z
— 5. —1
Kb, =5-10 :>Ka1=2-10_” KO ETTELON
Ry s,z =c,
4
N 2
g = [(C2H5)2NH][H+30 / =270 =2 = ,=10M
[(C,Hs );NH ;" | Cy

Y)

[Hs0* [ =10"M
= pH =6
pH =-log[ H;0% ]

H 6&wvn popoen tov deiktn HA éyxetl kokKvo ypduo e
pH < pKa— 1= pH <6,5. Apa 610 ¥p®UO TOV SIOADUATOC OTO

1600VVaLO onueio elvor KOKKIVO.

H Baon NaOH 6o avtidpdoet pe to NH ,Cl oto Sidhopo A2 kon Oa
wpokOyel emmAéov appmvia. To dtdhoua Ba givon Bactkd apov

NE

[H30+]=7-10‘“M.
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‘Eotw 6ttn NaOH «oto NH ,Cl avtidpodv Thipag.
ny,=C,-V,=0,2M-0,1L=0,02mol NH ,CI
n,=C,-V,=0,IM -0,1L=0,0lmol NH,

NH.CI + NaOH — NH; + NaCl+ H,0
Apywa (mol) ny, n n,
MetaBorég (mol) -n -n +n +n
Tehwa (mol) N, —h —~ n,+n n

Zto tedko Sidhopa Oa vrapyer NHs (n, +n=0,02+0,01 =0,03mol ) ko

Na(Cl .

To pH xaBopiletan povo amd tov ovticpod e NHs oo ta 1dvta mov

TPOKOATOVY 0mto TNV didotact tov NaCl dev aviidpovv pe 1o vepo.

0,03 mol
H ovykévtpoon g NH; oto tehko didhopa eivan ;5 = # =0,3M
NH; + 0 e NHst '+ OH~
Apyid (M) Cs
Meraforég (M) - +w +w
[coppornia (M) Ch—d W W
K
Enedi —2< 107 = C;—w=C,
5
N - 2
ay =LY JOW T g5 _ 9% oy ) 3107 M
[NH; | Cs
OH |=w=~3-10"M o
/ [=w \/7 10 \/§ 1071 M

HO" ] = =
[H,O" J[OH ] = Kw }:[ O J3-107 3

Apan NaOH ko to NH ,CI ovtidpovv Thpme, 0ol TpokOTTEL 1)

ntovpuevn cuykEvipmon oEmvimv.
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